Background: Everyday clinical practice requires knowledge of medical ethics and the taking of moral positions. We investigated the ethical knowledge and attitudes of a representative sample of physicians with regard to end-oflife decisions, euthanasia, and the physician-patient relationship.
K nowledge of medical ethics and the taking of moral positions are an essential part of everyday clinical practice. Particularly in borderline situations such as decisions about limiting therapy, fundamental values of the practice of medicine-such as respecting patient autonomy and responsibility for appropriate decisions about treatment-must be upheld (1) (2) (3) . In clinical practice, the informed consent process serves to fulfill these requirements and enable patients to make their own decisions. Personal values, moral positions, and knowledge of medical ethics are of essential importance for shared decision-making processes (4, 5) . In addition to guidelines and laws, professional ethical principles guide and underpin a capacity for critical judgment, to ensure decisions about treatment are well grounded and appropriate.
Previous publications have discussed what principles and guidelines might serve as guides in everyday clinical practice (6, 7) . The present study investigates knowledge of medical ethics among doctors, and how far doctors are competent to make ethical decisions as individuals. Another part of the study is concerned with moral positions on medical ethical questions and problems in the course of clinical work.
Methods
Study design, questionnaire development, and contents of the survey instrument For the purpose of the investigation, a panel study and a structured questionnaire were developed. These modules were guided by methodological considerations and validated measuring instruments from other survey studies (5, (8) (9) (10) (11) (12) (13) . Question design was based on items that had already been used to survey medical students. They were further adapted to the requirements of surveying doctors by means of a pretest, to reduce confounding factors and optimize construct validity.
The questionnaire was sent out to 500 doctors throughout Bavaria. Study participants were chosen on the basis of a random sample. Data were collected in this first cross-sectional survey from September to November 2010. All question items were assessed using a five-point Likert scale, from 1 "agree entirely" to 5 "disagree entirely." There was also an answer category "don't know." To improve interpretability of the results, answer categories 1 and 2 were assessed as agreement, 3 as undecided, and 4 and 5 as disagreement.
The questionnaire included 71 items and was divided into two sections: demographic as well as moral and ethical. The moral/ethical section contained case examples on medical ethical questions and problems and on knowledge about assisted dying and the Law on Advance Health Care Directives (Patientenverfügungs-gesetz) of 1 September 2009. Other items tested consistency of answering behavior. The demographic part of the questionnaire collected personal data about the respondent.
Statistical analysis
Statistical software (PASW Statistics, version 18) was used for data evaluation. The chi square (χ 2 ) and Spearman rank correlation coefficient (r s ) were used to analyze bivariate relationships. For greater clinical ease of use and more practical presentations of results, we divided the doctors into two groups of roughly equal size: one of those with up to 20 years' experience of medical practice (56%, n = 109) and the other of those with more than 20 years' experience (44%, n = 76). Based on this division, two-sided significance tests were performed. Resulting p values smaller than 0.05 were regarded as statistically significant. In order to estimate the development of moral positions in dependence on professional experience, correlation analyses were performed between the length of medical practice at 5-year intervals and the strength of moral positions, each recorded using a five-point Likert scale. Results are described in the form of mean, standard deviation (SD), and median, together with percentages for agreement and disagreement.
Results

Characteristics of respondents
A total of 192 completed questionnaires were returned, giving a response rate of 38%. Men and women responded in equal proportions (50%, n = 96, for each). Mean age was 50±14 years (men: 53±14 years, women: 47±14 years, range: 25-97 years).
Knowledge of medical ethics
By medical ethics the authors mean primarily respect for patient autonomy (not a self-evident principle of medical ethics), knowledge about end-of-life issues, assisted dying, and the doctor-patient relationship. The section on knowledge of medical ethics was headed by a case example (Box).
The first two items tested whether respondents would comply with a patient's wishes regarding limitation of treatment in an advance directive. Most doctors would not place a gastric tube (percutaneous endoscopic gastrostomy, PEG) (mean = 3.8±1.5; median = 5; agreement = 20%; disagreement = 51%), but would maintain ventilation (mean = 3.4±1.6; median = 4; agreement =25%; disagreement = 41%). Most respondents said their decision would depend on the patient's prognosis (mean = 1.7±1.6; median = 1; agreement = 80%; disagreement = 11%).
In addition, respondents were asked to categorize the two management options-withholding artificial nutrition and withdrawing ventilation-as active or passive assistance in dying. The former was correctly classified
BOX
Case example in the questionnaire
The aim of the advance health care directive is to express and validate the will of the patient regarding his or her health care after he or she has ceased to be able to do so in person. "A 55-year-old man suffers a serious car accident and has since been lying in a coma. He was admitted as an emergency and is now being artificially ventilated. It is currently being considered whether also to feed him artifically via percutaneous endoscopic gastrostomy (PEG). In his advance directive for such a case the patient has said that he does not wish for any life-prolonging procedures (ventilation, nutrition)." How do you assess the following statements?
A) A PEG should be placed in this patient. The advance directive need not be formulated with advice from a doctor.
An advance directive can be informally revoked at any time.
A patient with a terminal illness is not required to formulate an advance directive. I know the current guidelines on assisted dying.
For me, assisted dying is an expression of the doctor's responsibility to alleviate suffering.
I regard it as ethically justifiable for patients to be supported in their decision to die, e.g., by being given medical drugs.
I would be prepared to offer this support so long as it were not a punishable offense.
"Killing on request" should be made possible in exceptional cases, when the person concerned is unable to act him-or herself but is able to make his or her wishes known.
Doctor-patient relationship
The doctor should assume responsibility and authority for decisions in the best interests of the patient's well-being.
As the expert adviser, the doctor is co-responsible for ensuring that patient decisions are as appropriate as possible.
The doctor provides competent specialist services-neither more nor less. by 80% of respondents (95% confidence interval [CI]: 73 to 85; n = 153) as passive assistance. However, switching off the ventilator was inaccurately classified by 52% of respondents (95% CI: 45 to 59, n = 100) as active assistance (Figure 1) . One set of questions measured respondents' knowledge of the Law on Advance Health Care Directives of 1 September 2009. The statement that the patient's wish is only taken into account when treatment is indicated was answered by 32% (95% CI: 26 to 39, n = 62) as correct, by 38% as incorrect, and 28% said they did not know. The other questions about the Law on Advance Decisions were correctly answered by most respondents.
Moral positions on assisted dying
Attitudes to end-of-life issues showed a significant correlation between length of medical practice in years and answers (Table) . The longer respondents had been in practice, the more they saw assisted dying as a mean of alleviating suffering (p s <0.001; r s = -0.28). Those who had been in practice for longer were also more open-minded about the question of whether assisted suicide could be justified (p s = 0.018; r s = -0.18). They also tended to be more ready to facilitate assisted suicide themselves (p s = 0.047; r s = -0.15). They were also more likely to answer yes to the question whether under certain circumstances "killing on request" should be permitted (p s = 0.008; r s = -0.21). Those who had been in practice for longer gave a higher estimate of their knowledge of the guidelines on assisted dying (p s <0.001; r s = -0.34) and the Law on Advance Health Care Directives (p s <0.001; r s = -0.41) than did their less experienced colleagues, but this difference was not reflected in the knowledge they demonstrated. These findings are summarized in Figure 2 .
Moral positions on the doctor-patient relationship
Attitudes about the doctor-patient relationship ( Figure  3) did not correlate greatly with length of medical practice. The majority preferred a model of the doctor-patient relationship in which the doctor contributed to appropriate treatment decisions as an expert adviser (mean = 1.5±0.8; median = 1; agreement = 88%; disagreement = 3%). The models of the doctor as a service provider (mean = 3.8±1.2; median = 4; agreement = 15%; disagreement = 63 %) or as a paternalistic figure both tended to be rejected (mean = 3.6±1.4; median = 4; agreement = 26%; disagreement = 56%). Attitudes to the statement that patients have a limited capacity to understand the consequences of treatment decisions varied (mean = 2.9±1.2; median = 3; agreement = 37%; disagreement = 32%) (Figure 4) . Doctors who had been in practice for a long time agreed with this statement more often than did their lessexperienced colleagues (p s = 0.001; r s = -0.25). 
Discussion
Knowledge of medical ethics Improvements in the medical care of patients have opened up new possibilities in prolonging the life span and maintaining life, e.g., in comatose patients. The increased demands on competence in medical ethics that are entailed by these new possibilities require, not just particular specialist qualifications, but also a knowledge of the fundamental principles of ethics (4) . As other empirical studies have shown, there is great uncertainty about how to classify medical procedures in respect of the various forms of assisted dying (14, 15) . The majority of doctors surveyed were unable to correctly classify turning off a ventilator as passive assistance in dying. The feeling of being responsible for a patient's death through having withdrawn a medical treatment is an extremely important factor in whether an action of assistance in dying is correctly or incorrectly classified (16, 17) . In 2006 the German National Ethics Council (Deutscher Ethikrat) pointed out that the terms "active assisted dying" and "passive assisted dying" are misleading and should in future be replaced by more precise terms such as "allowing to die" and "killing on request". The results of the present study demonstrate that lack of knowledge can affect decision making in an actual case example. Although doctors attach great importance to patients' advance directives (5, 18) , the decision about limiting treatment was made dependent on prognostic criteria, not on the patient's wishes as expressed in the advance directive. In addition to the uncertainty about the law, the medical ethical conflict between the principles of maintaining health (doing good) and self-determination for the patient (autonomy) may have induced the doctors to disregard the patient's wishes in the case example given. Unless the doctor has reason to doubt that the existing advance directive applies to the given situation in terms of the patient's life and treatment, he or she should comply with the patient's directive.
In addition, it became evident that knowledge of a central part of the new law on patient advance directives, the part relating to medical indication, was inadequate (19) . This part provides that the question of the patient's wishes does not arise until medical treatment is indicated. If medical opinion is that no medical treatment is indicated, e.g., to achieve a particular therapeutic goal, the question about the patient's wishes in relation to this does not need to be asked. Despite the legal clarification of 1 September 2009 about how to deal with advance directives, the clarity thus achieved in law is not reflected in the doctors' decisions.
Guidelines on end-of-life care and on dealing with advance health care directives are essential to protect patient autonomy in clinical decision-making processes. The findings of the present study show deficits in handling decisions about limiting treatment and about implementing the legal implications of statements of intent that have relevance for (medical management) actions and for further education and training. Medical training courses at all levels would contribute to strengthening doctors' ethical skills. Firstly, they would transmit knowledge about medical ethics and legal issues; and, secondly, in the process, they would enable the development of communication skills and an ability to analyze ethical questions (case analysis). This form of training will enable the development of a professional attitude toward medical ethical questions.
Moral positions
Therapeutic decision-making processes are influenced not only by professional medical knowledge, but also by personal moral attitudes. For this reason it is important to make visible doctors' moral positions on endof-life questions and problems and the factors that influence them. Respondents' answers should be viewed in light of the knowledge that there can be a difference between what a person states his or her moral position to be (self-evaluation) and his or her actual position (evaluation by another). The present findings show a clear correlation between experience in the practice of medicine and various moral positions. A correlation was demonstrated in particular in questions about subjective estimation of the respondent's own state of knowledge. More doctors who have been practicing for longer feel that assisted suicide is justifiable and support this, which is in contrast to other findings (20) . This observation may be ascribable to their own aging, and to a related increased sympathy with end-of-life situations. However, analysis of factors influencing the development of moral positions can only be done as part of the panel study. In parallel with the development of medical technology, views of the doctor-patient relationship are changing (21, 22) . Survey respondents were asked to assess statements corresponding to, respectively, the paternalistic model, the sharing model, and the informational model (23) . The analysis of preferences regarding the doctor-patient relationship showed no difference in relation to how long the respondents had been in medical practice. The large majority of doctors surveyed were in favor of the partnership model of the doctor-patient relationship. The only difference was in the assessment of whether patients understood the consequences of therapeutic decisions. Doctors of longer professional experience had a poorer opinion of patients' capacities in medical questions than colleagues with a shorter experience of practicing medicine. Whether this observation is due to a received paternalistic understanding of roles must remain a subject for future research.
It emerged that patient autonomy does not play the main role in terms of either the patient advance health care directive or the doctor-patient relationship. The fact that doctors who have been practicing for longer believe that patients have little comprehension of the consequences of therapeutic decisions could well be related to the limited role ascribed to patient autonomy in the view of the doctors surveyed.
Discussion of method A random sample was taken from the totality of all Bavarian doctors. The study participants identified in this way were sent a questionnaire by mail. The response rate of 38%, a good rate for studies of this kind (10, 12, 13) . The observed findings are subject to various possible limitations. We did not adjust p values for multiple testing, so a higher probability of type I error is possible (24) . Failure to respond may be due to lack of time (nonresponse bias) and to differences in the perceived importance of the topic (selection bias) and may lead to systematic distortion. Effects such as tending toward the mean and social desirability cannot be ruled out with certainty. We attempted to counteract these influences by appropriate survey design and carrying out a pretest.
Summary
Personal values, moral positions, and knowledge of medical ethics are extremely important in the joint decision-making process of the patient-doctor interaction. In borderline situations such as decisions about limiting treatment, doctors should be guided by patient preferences. This is why it is important to demonstrate the moral positions of doctors in relation to end-of-life questions and problems, and to identify other influential factors as part of a critical reflection on decisionmaking processes.
The present survey demonstrates fundamental deficits in the knowledge of respondents, and these deficits affected the quality of their therapeutic decisions in the case example they were given. To strengthen the individual ethical competence of doctors, the authors see an increased need for training at all levels of medical education in questions and problems in the area of medical ethics and law. 
